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ABSTRACT. We generalize the concept of fuzzy point, intutionistic fuzzy point, 
cubic point by introducing the concept of neutrosophic cubic point. Based 
on neutrosophic cubic point we generalized the idea of (a, )-fuzzy ideals, 
(a, B)-intutionistic fuzzy ideals, (a, 8)-cubic ideals ideals by initiating the new 
concept of neutrosophic Cubic (o,f)-ideals. Particularly we give the idea 
of neutrosophic cubic (€, € Vq)-ideals (resp., sub-semigroups, generalized bi 
ideals, bi-ideals, quasi ideals, interior ideals, prime and semiprime ideals). 


1. INTRODUCTION 


Fuzzy sets which were introduced by Zadeh [1], deal with possibilistic uncertainty, 
connected with imprecision of states, perceptions and preferences. Based on the 
(interval-valued) fuzzy sets, [2], cubic sets were introduced by Jun et al. [3] which 
are the generalization of Atanassov's, Intuitionistic fuzzy sets [18]. They introduced 
the notions of sub-algebras/ideals, cubic -sub-algebras and closed cubic ideals in 
BCK/BCLalgebras, and then they investigated several properties, see, [4, 5, 6, 
7, 8. Murali [13] defined the concept of belongingness of fuzzy point to a fuzzy 
subset under natural equivalence on fuzzy subset. The idea of quasi coincidence 
of fuzzy point to a fuzzy set played important role. Bhakat et al. [12], gave the 
concept of (a, 3)-fuzzy subgroup by using the " belong to" relation (€) and "quasi- 
coincidence" with relation (q) between a fuzzy point and a fuzzy subgroup. Shabir 
et al. developed (a, 3)-fuzzy ideals in semigroups [17]. Madad et al. generalized 
the concept of Jun's cubic sets in semigroups [19] by defining the concept of cubic 
point. The concept of neutrosophic set (NS) developed by Smarandache [14], is 
a more general platform which extends the concepts of the classic set and fuzzy 
set [15] and then neutrosophic set theory is applied in various directions. Jun et 
al gave the idea of neutrosophic cubic sets and their different basic operations, 
[9, 10, 11]. 

In this paper we introduce the idea of neutrosophic cubic point, using the " belong 
to" relation (€) and "quasi-coincidence" with relation (q) between a neutrosophic 
cubic point and Neutrosophic cubic set. Based on neutrosophic cubic point we 
initiate the theory of neutrosophic Cubic (a, 8)-ideals, neutrosophic Cubic (o, 3)- 
sub-semigroups, Neutrosophic Cubic (a, 3)-generalized bi-ideals, Neutrosophic Cu- 
bic (a, B)-bi-ideals and Neutrosophic Cubic (a, f)-interior ideals with examples. 
Particularly we present the idea of neutrosophic Cubic (€,€ Vq)-ideals, neutro- 
sophic Cubic (€, € Vq)-sub-semigroups, Neutrosophic Cubic (€, € Vq)-generalized 
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bi-ideals, Neutrosophic Cubic (€, € Vq)-bi-ideals, Neutrosophic Cubic (€, € Vq)- 
quasi ideals, Neutrosophic Cubic (€, € Vq)-interior ideals and Neutrosophic Cubic 
(€, € Vq)-semiprime (resp., prime) ideals. 


2. PRELIMINARIES 


e» 


A non-empty set S together with an associative binary operation is called a 
semigroup. A non-empty subset A of a semigroup S is called a sub-semigroup if 
AACA. A non-empty subset A of S is left(resp., right) ideal of S if SACA (ASCA). 
A sub-semigroup B of S is bi-ideal of S if BS BC B and interior ideal of S if SASCA. 

Now we recall the concept of interval valued fuzzy sets. An interval number is 
à = [a^ ,a^], where 0 < a € at < 1. Let D[0,1] denote the family of all closed 
subintervals of [0, 1], i.e., 

D[0, 1] = {ŭ [acu |) : a7 Say fora jet € I}. 

We define the operations ">", "<", "=", "rmin" and "rmax" in case of two elements 
in D[0, 1]. We consider two elements à = [a7 , a^] and b = [b7 , b+] in D[0, 1]. Then 
(4) à > bif and only if a~ > b- and at > bt, (ii) à < b if and only if a~ < b7 
and at < bt, (iii) à = b if and only if a~ = b^ and at = b*, (iv) rmin{@,b} = 
[min{a~,b~},minf{at,b+}], (v) rmax(à,b) = [max{a-,b~},max{at,b+}]. It is 
obvious that (D[0, 1], 4, V, A) is a complete lattice with 0 = [0, 0] as its least element 
and 1 = [1,1] as its greatest element. Let à; € D[0, 1] where i € A. We define 

rinfa; = [inf a7, infa?] and  rsupà; = [supa; , supa; ]. An interval valued 

ic^ ic A ic^ ic A ic A ic A 
fuzzy set (briefly, IVF-set) ju, on X is defined as p4 = { (x, [ua (x), ui (x)]) : v e X}, 
where ja (x) < ud (x), for all z € X. Then the ordinary fuzzy sets p3 : X — [0,1] 
and uj : X — [0,1] are called a lower fuzzy set and an upper fuzzy set of ji, re- 


spectively. Let p4(z) = [ua (x), ui (z)]. Then A = [o na (2) :T€ x}, where 
ua : X — DON, 


Definition 1. [3] Let X be a non-empty set. A cubic set in X is a structure of 
the form: C = { (x, u(x), A(x))|x € X] where Ù is an interval-valued fuzzy set in X 
and A is a fuzzy set in X. 


Definition 2. [14] A neutrosophic set (NS) im X is a structure of the form: 
à = (Om(z), Ar(z), Ar (x) |x € X} where Ar : X — [0,1] is a truth mem- 
bership function, Aj : X — [0,1] is an indeterminate membership function, and 
Ap: X — [0,1] is a false membership function. 


Definition 3. [16] Let X be a non-empty set. An interval neutrosophic set (INS) in 
X is a structure of the form: i = ((ep(x), fir (x), ip (x)) |y € X} where ñr, fi; and fip 
are interval-valued fuzzy set in X, which are called an interval truth membership 
function, am interval indeterminacy membership function and an interval falsity 
membership function, respectively. 


Definition 4. [9] Let X be the space of points and A be a NCS, we define a neu- 
trosophic cubic set A (x) — (al (n, 3) where u, (a) = (x (Ip,lj,Ap) and A(x) = 
(x (Ar, Ar, Ar)) with m : X > D[0, 1], m, PA D[0, 1], m : X > D[0, 1] and 
àr : X — [0,1], Ar : X — [0,1], Ap : X — [0,1]. We will briefly denote by 
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A(x) = (x (Ar, r Rp, Ar; Ar, Ar)) , where [0,0] < fp + fip Rp 3 [3,3] and 
O<Ap+Arp+Ar <3. 


3. NEUTROSOPHIC CUBIC POINT 


Here in this section we generalize the concept of fuzzy point, intutionistic fuzzy 
point, cubic point by introducing the concept of neutrosophic cubic point. 


Definition 5. Let A= (x, (Jp; r lip, AT, Ar, AF) (2)) and B = (x, (Ur, Ùr, UF, Nr, rp NF) (x) 
be two NCS and x € X , we define 


AoB = (x, (Ip ovr, ror, ipo Ur, Aronp, Aron, Aron) (x)) , where 


o V. rmin {ñr (y) Gr (2)} N max {Ar (9) nr(2)} 
BpoUp(r) = r=yz and Xr o np (x) = v—yz 
0 otherwise 1 otherwise 
uu V. rmin (s (y) $1 (2)} [max Du (9) i2) 
BpeUr(z) = v—yz o and Xy o Np (x) = v—yz 
0 otherwise 1 otherwise 
"T V. rmin {ñr (y) Ur (2)) N max {Ar (y) mp (2)) 
üpoXp(.) = doe and Ap onp(2)=4 ‘ay: 
0 otherwise 1 otherwise 


Definition 6. Let A = (a, (r, ig; he Mr, Àr, AF) (z)) and B = (x, (Op, Up, Op, mp, Nr mp) (x)) be 
two NC sets, we define 


ACB, if [up = Ur, fly = Ùr, Up = ÙF and AT S Np, Ar E p, AF <p. 


Definition 7. Let à = t,i, fe D(0,1] and B = s,0,g € [0, 1). Then by neutrosophic 
cubic point (NCP) we mean za p) (y) = (xa (y) £g (y)) where 


à dr if r= 
va (y) = { 0 a ae Say { i an 

e For any neutrosophic cubic set A = (x, (Ar, Ar, Mr, AT, Ar, Ar) (z)) and 
for a neutrosophic cubic point z(a,5), then 

(i) za») € A if fip(x) = & M(x) = d, fip(w) = f and àr (z) < s, 
Ar (x) € 0, Ap (x) € g. 

(ii) zx,gA if rla) +t > T, ùre) +i > d, füp(m) + f + 1 and 
Ar (z)-oT s«1l, Ar(x) co « 1, Ap (x) t g <1. 

(iii) T(a,B) € VqÀ if T(a,B) € A or Z(a,8)04À. 

(iv) (ap) € VqAÀ if t(a,8) € A and Z(a,8)04. 

(v) 2(6,6)9KE if fip (x) J-G-4-Ày > T, fir (m) - Go 1, fp (x) -G-- ks + 1 
and Ap (x) + B + ka < 1, Ar (x) 4- B + ks < 1, Ap (x) + B + ke < 1,where 
ky, ko, ka € D(0,1] and ka, ks, kg € [0, 1). 

e Let A= (x, (Bop, fy, li, Nr; Ar, Ar) (z)) be a neutrosophic cubic set sub- 
set of S such that jip,ji;,jip < 0.5 and Ap,Aj, Ap > 0.5. Then i € 
D(0,1,; e D(0,1,f € D(0,1] and s € [0,1),0 € [0,1),g € [0,1) be 
such that 277,09) € AgA. Then (fir (x) = T, fiz(x) d jip(x) = f), 


Qr (zx) < 8, Ar (2) < o, Ap (x) € g) and (fip(x) se T, (£) Fis 
l;üp(x)- f > 1), (Ar (z)+s < 1,år(x)+0o < 1,åp (£x)+g < 1). It 
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follows that 1 < jip(x) + pip (x) = 2jip(x), 1 ^ fip (m) + rlr) = 2]q(x),1 < 
Mp (2) + Up (&) = 20 p(x) and 1 > Ar (x) + Ap (z) = 22r (x), 1 > Ar (x) + 


Ar (x) = 2A7(@),1 > Ar (x) + Ap (£) = 2AÀp (2). So pip, lip, ip > 0.5 and 


AT,Ar, Ap < 0.5. This means that Ger os a) € Aq = $. So we will omit 


the case œ =€ Aq. 
Let NCP(S) be the collection of all neutrosophic cubic point in a semigroup 
S. Then 


TG hs fausio1,21) k Y (iz siz, fa,52,02,92) 


= (LY) ey) € NCP(S). 


(rmin(t1,£2 } ,rmin(i,i2 },rmin{ f1,f2 },max{s1,59},max{o1,09},max{g,go}) 
Then NCP(S) becomes a semigroup and it is a sub-semigroup of NC(S). 


Definition 8. Let S be a semigroup. Then the neutrosophic cubic characteristic 
function 

XA — Doo aca AO OS 
of A= (a, (fir, Ür, Bg; AT, Ar AF) (@)) is defined as 











me 11] ifweA d (aie 0 ifzcA 
XürV^ = 0,0] iizdA 9S Xr") 1 itag A 
11] ifweA d 0 ifzcA 

Xm) =" oo) eda 89% Xe] 1 422A 
i l1] ifzcA d |] 0 ifzcA 

G2) — 3 oo) dog "9 MeO =) 1 i44 


4. NEUTROSOPHIC CUBIC (a, 3)-SUB-SEMIGROUPS 


Based on neutrosophic cubic point we generalized the idea of (a, 3)-fuzzy ideals, 
(a, B)-intutionistic fuzzy ideals, (a, 3)-cubic ideals ideals by initiating the new con- 
cept of neutrosophic Cubic (a, 8)-sub-semigroups. 


Definition 9. A neutrosophic cubic subset A = (x, (ür, fiz, lp, Ar; Ar, AF) (2)) 
of a semigroup S is called the neutrosophic cubic (a, 8)-sub-semigroup of S, where 
o,8 € (€,q,€ Ve or € Aq} but a Z€ ^q if for all x,y in S and for all 
ti, i1, fi, ta, i2, fo E D{0, 1] and S1, 01, 91, 52, 02, 92 € [0, 1) such that z« 5, $ sio) 


and 
YE Ta, fa,s2,02,92) 24 = (TY) ato e oan Gc rmin{ A, Eee ca a (oe pae ur 
Example 1. Consider a semigroup S = {a,b,c} with the following table, 


a b c 
à Cc C C 
b cca 
c c b c 


Define a neutrosophic cubic set A = (x, (ür, lp, lip, Mr, Ar, Ar) (2)) in S by 
5 m. m, Lp Ar Ar AF 
a [0.3,0.6] [0.5,0.7] [0.6,0.7 0.4 0.6 0.8 
b [02,04] |0.3,0.4] [0.2,0.5] 0.6 0.7 0.9 
c [0.7,0.9] |0.8,0.9] [0.70.8] 0.2 0.3 0.4 
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where 
à = (0.2,0.3], č = [0.1,0.2] 4, = [0.1, 0.25], i2 = [0.2,0.4], f, = [0.01, 0.02] , fo = 
and sı = 0.7,s2 = 0.8,01 = 0.7, 02 = 0.9, gı = 0.9, g2 = 0.95 
It is easy to verify that A= (x, (Ür, hy, ip, Ar, Ar, Ap) (x)) is a neutrosophic cubic 
(a, B)-sub-semigroup of S. 
The following lemma shows that every neutrosophic cubic sub-semigroup is neu- 
trosophic cubic (€, €)-sub-semigroup of S. 
Lemma 1. A neutrosophic cubic A = (x, (Ar, Hy, ip, AT, Ar, Ar) (x)) of a semi- 
group S is neutrosophic cubic sub-semigroup if and only if, for all x,y € S and for 
all bois fistov tends € D[0, 1] and s1, 01, g1, $2, 02, g2 € [0, 1) such that 
T5 in, fi,s1,01,91) € A and Y (£z 2, fo,82,02,92) € A 
= (xy) cA 


(rmin(t1,£2 },rmin{ #7 ,79 J rmin(f1,f2 },max{s1,2 },max{o1,02},max{g91,92}) 


Proof. Let A = (a, (ür H lir; lip, ) Ar, AL, Ar) (x)) be a neutrosophic cubic sub-semigroup 
of S. Let x SVE S and Adis fi, t2, i2, fo c D(0, 1] and $1,01, 01, S2, 02, 92 € [0, 1) be 
such that V, ) € A and Y(t ) € A then 


61,41, fi,81,01,91 £2 i2, f2,52,02,92 


jp(m) > 8g) > i, Aple) > fry) ta, fiz (y) = iz, Arly) = fr, 
Ar(@) <  81,Ar(@) < 01, Ap (£) € gı Arly) € s2, Ar(y) € 02, AP (y) € go 
So 





ñr (cy) = rmin {fip (x) , jig (y)} = rmin{ti, to} > (29) ninff i) € fir 
jr(zy) x rmin {fiz (x), ñr (y))  rmintís io) > (ry) i5 € lir 
jip (cy) x rmin(füp(z).fig (y)) = rmin(fi, fo} > (ty) F 5) € Mr 
Ar (zy) < max(Ar(z),Av (y)) = max (51, 52] = (ZY) maxfsy,s2} € AT 
Ar (zy) € max {Az (x), Ar (y)) = max {01,02} = (ZY) maxfor,o2} € AT 
Ap (zy) < max {Ap (x), Ap (y)} = max {91,92} => (TY)max{gı,g2} € AF 


Conversely, let A = (x, (ür, Ar, fp, AT, Ar, Ar) (x)) satisfies the given condition. 
We prove that A = (z, (Hers Mr Ar, Avs Ar, AF) (2 )) is neutrosophic cubic sub- 
semigroup. On contrary for x,y € S and #,3,i € D(0,1], s,0,g € [0,1) such 
that 


ñr (wy) < tz rmin (fir (x) jor (y)) => £7 € lip and y; € ñr but (xy); ¢ ir 
My (zy) < 53 rmin {ür (x), Ar (y)) = vs € Ar and ys € ji; but (xy); € fy 

jip (wy) < aX rmin {jip (x), fig (y)} > v; € ñr and y; € ji, but (zy); € lip 

Ar (zy) > s>max{Apr(x),Ar(y)} > vs € Ar and ys € Ar but (xy), ¢ Ar 
àr (£y) > 


o > max {Az (£), Az (y)} > zo € Ar and yo € Ar but (xy), € Ar 
Ar (zy) > g2 max{àr (x). Ar (y)) = £g € Ar and yg € Ar but (xy), € Ar 


which is a contradiction. Hence A = (x, (fup, Mr, Mr, AT, Ar, Ap) (x)) is neutro- 
sophic cubic sub-semigroup. 














[0.1, 0.2] 
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Theorem 1. Let A = (x, (Ar, fy, lp, Ar, Ar, Ap) (x)) be a neutrosophic cubic 
(a, B)-sub-semigroup of S. Then the set Ag, = {x € s| (Hp, Bp Bp )(x) > 


0 and (Ar, Ar, Ap) (x) < 1} is sub-semigroup of S. 

Proof. Let x,y € AG): Then 
ji (x) > 0, ñr (y) > 0, fiz (£) = 0, fz (y) = 0, tip (x) = 0, fip (y) > 0 
AT (x) < 1,Ar (y) <1,Ar (x) <1,Ar (y) «1lAr (x) «1lAr (y) «1 


Let ji (zy) = 0, ñr (wy) = 0, fig (wy) = 0 and Ar (zy) = 1, Ar (wy) = 1, Ar (zy) = 
1. Ifa € {€, € vq), then 


2, (a) 0A, (y) A T, (a) AA, Ta, (y) Ta, (s) AA, Tap (u)QA 


and 
T, (2) À T, (y) QA, T, (4) 01À T, (y QA, T, (a) AA, T, (y) oA 
but 
jip (zy) = 0~<rmin {fir (2) fig (y)} and fip (zy) + rmin {ñr (x) ip (y)) 01-1 
jis (ay) = 0x rmin {ñr (£), ji; (y)) and fi (wy) + rmin (iz (2) ip (y)) XO+1=1 
jip (zy) = Ùx rmin (fig (2), ñr (y)} and fip (wy) + rmin {fip (x), fip (y)} 3091-1 
Ar (zy) = 1>max{Ar(x), Ar (y)} and àr (zy) + max {Ar (x), Ar (y)} > 1 
(xy) 


SIE 


) 
= j|» maxí(A; (x), Ar (y)} and Ar (zy) + max (Aj (£), Ar(y)} >1 
àp (zy) = 1> max{àp (x), Ap(y)) and Ap (zy) + max (Ap (x), Ap (y)) 21 
So for every 8 € {€,q, € Vq, € Ag} 
(TU) mint] (2) fip(y)} PAs (LY) eim (ii, (9), (y)} Po (XM) rint (2), (9) PA 
(TY) max Der (x) Ar )) P (29) max (9) 0) 0 Ao Ur map (2), ()) BA 
Hence ji (ay) > 0, fi (xy) > 0, fip (zy) > 0 and àr (zy) < 1, Ar (zy) < 1, Ar (£y) < 
1. So zy € Ag. Also for every B € {€,q,€ Vq, E€ ^q] 
Tighe, Tidy, Tide, Vides Vidlir Vide 
TiQÀT 1QÀ 1, 210A p, Vi QN Vi QA Ade 
but 
(xy), Bir, (xy), Bür, (xy), Bg, (xy), PAT, (xy), Pàr, (xy), BAr 


So Ag) = {2 € s| (Ar, ør, Ar) (2) > 0 and (Ar, Ar, Ar) (x) < 1} is sub-semigroup 
of S. 














Theorem 2. Let B be a sub-semigroup of S and let A = (a, (op, Big, Bi, AT, AT, AF) (2)) 
be a neutrosophic cubic subset of S such that 


- |. [0 ifresS-B [1 #eeS-B 
[ip (2) = { Or cc and 6) = { <05 zcB 
z _ f0 ifresS-B _f 1 ifreS—B 
iy (2) = { Oe BEB and o) = { «05 «eB 
2 E 0 ifzcs—B | ]1 fee S-B 
üp(r) = { -05 zcB and MG) -1 205 eB 
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Then i) A = (a, (ür, fir; lip, Ar, Ar, AF) (x)) ds the neutrosophic cubic (q, € Vq)- 
sub-semigroup of S. 

ti) A= (a, (ür, fy, hp, AT, Arn Ar) (x)) is the neutrosophic cubic (€, € Vq)-sub- 
semigroup of S. 


Proof. i) Let x,y € S and ti, in, fi, t2, t2, fo € D(0, 1] and 51,01, 91, 52, 02, g2 € [0, 1) 
be such that BE, yA and « aA. Then 


t1,%1,f1,81,01,91 12,12, f2,82,02,9g2 





li (a) d = d Ar(x) 4-51 < 1 and fip(y) sept l; Ar(y) + 82 <1 
url) +i, > T, Ar(x) +01 <1 and rly) + i2 > 1, Ar(y) +02 <1 
üp(z)- fi > 1, Ap(z)+g <1and fip(y) + fa 1, Ar(y) +92 <1 








So x,y E L => zy € L. Thus if 


ti, i, fi, ta, i2, fo x 0.5 and $1, 01; 91, $2, 02, 92 2 0.5 


























sO 
jip(z) = 05> t, Ar(x) < 0.5 < sı and fíp(y) > 0.5 > ta, Arly) € 0.5 € s2 
fiy(@) > 05> il, Ar(x) € 0.5 < o1 and fi;(y) = 0.5 > i2, Ar(y) € 0.5 € o9 
jin(z) = 05> fi, r(x) < 0.5 < gı and jig(y) = 0.5 = fo, Aly) € 0.5 € go 
SN a EE PEN tats cibuste ain cada Ede 
Fotis fi oiz ys = 0.5 and 81,01, 91, $2, 02, g2 < 0.5 
sO 
jip(z) +H > 05405=1, Ar(z) +51 <054+05=1 
rly) tt. = 0.54+05=1, Ar(y)+s2<05+05=1 
E(x) +i, > 05405=1, A(z) +0, €05405—1 
f(y) +i = 05+05=1, Ar(y) +52 <054+05=1 
jip(e) +f, > 054+05=1, A(z) + <05405=1 
jir(y)t+fo = 054+05=1, Ae(y) +92 <05+4+05=1 
Hence 
Cee NEU ae 
Thus 


(xy) € VqA. 


(rmin(t1,t2 ) rmin(13 i2 },rmin{ f1,f2) max(s1,52) max(01,02),max(91.92)) 











ii) Its proof is similar to the proof of (i). 





Theorem 3. A neutrosophic cubic set A = (x, (ür, lip, hp, Ar, Ar, Ae) (x)) of S 
is the neutrosophic cubic (€, € Vq)-sub-semigroup of S if and only if 


fp (wy) = rmin(fop (z), jer (y) 0.5) and Xr (zy) S max (Nr (x) , Ar (y) , 0.5) 
Fr (xy) rmin(jir (æ) , r (y) , 0-5) and Ar (zy) < max (Az (2), Az (y), 0.5) 
ly (xy) rmin(fp (2) , pp (y) 0.5) and Ar (zy) < max (Ar (x), Ar (y) , 0.5) 
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Proof. Let A = (a, (Ür, Ur, lip, Mr, Ar, Ar)(x)) is the neutrosophic cubic (€, € 
Vq)-sub-semigroup of S, and assume on contrary that there exist x,y € S and 


Life D|0,1] and s,0,g € [0, 1) such that 


ji (wy) < Tx rmin [ir (2) Fi (y) 05) = az € fir and yz€ ñr but (zy); € Vdhir 


ji (wy) < Zx rmin [s (x), jy (y) 05) = s € fy and ys € fij but (sy), € Vdfis 
ñp (wy) < @ Armin (Ar (2) lip (y) 05} = a; € fij and y; € fij but (zy); € Valin 
Ar (zy) > s>max{Ar(x),Ar(y),0.5} > v, € Ar and ys € Ar but (xy), € VoAr 
Ar (xy) > o> max{àr (x), Ar (y), 0.5} = £o € A; and yo € A; but (xy), € VqAr 

Ar (zy) > g 2 max {Ap (x),Ar (y),0-5} = £g € Ap and y, € Ap but (zy), € VgAr 


which is a contradiction. Hence A = (x, (Ar, fy, ip, AT, Ar, AF) (z)) satisfies the 
given conditions. Conversely, let A = (x, (fup, lip, Mr, AT, Ar; AF) (x)) satisfies the 
given conditions. Let x,y € S and t1, i1, fi, t2, i2, fo € D(0, 1] and $1, 01, 91, $2, 02, g2 € 


[0, 1) be such that J Cre nnm) A and Us d nud) A then 
jip(®) = für) mdp) = fi, Arly) = tz, ñrly) = i2, fip(y) = fo, 
Ar(r) € s1, Ar(x) < 01, Ap (£) € gı Arly) € s2, Ar(y) < 02, Ap (y) < 92 
so 
ñr (zy) = rmin{ňr (x), ñr (y), 0.5} = rmin{ty, tz, 0.5} 
ñr(zy) =  rmin(fir (x), ñr (y) 0.5) = rmin(ii, i2, 0.5} 
Ur (xy) e rmin{ fp (x) dp (y) , 0.5} e rmin{ fi, fa, 0.5} 
Ar (ay) < max{Ar(x),Ar (y) ,0.5} 7 max {s1, s2,0.5} 
Ar (xy) € max {Ar (x),Ar (y) ,0.5} = max {01, 02, 0.5} 
AF (xy) < max {AF (x) E AF (y) , 0.5) = max igi; 92; 0.5) 
Now if, 


rmin(f;, t2}, rmin(i;, i2}, rmin(fi, fo} 4 0.5 and max(s;, s2}, max{01, 02}, max{g1, g2} > 0.5, 





then 
Hp(zy) = rmin {Fp (z) fr (y) 0:5] = rmin(£, &) > (Y) i} € Pr 
fiz (wy) = rmin (ju (x), fis (y) 0.5} = mingi, 2} > (9) usq y € Ta 
ñp (2y) = rmin {fp (2) ip (y) 0-5} = rmin(fi fo} > Gy) st y € Hr 
Ar (zy) < max(Ar(x),Ar (y),0.5] = max (51,52) = (2Y)max{s1,s2} € AT 
Ar(zy) < max {Az (x), Ar (y) , 0.5] = max {01, 02} = (Zy)maxto,,04 € AL 
àr (xy) € max {Ap (x), Ap (y),0.5} = max {91,92} > (©Y) maxtgi.go} € ÀF 

Now if, 


rmin(f;, f2},rmin{7i;, i2}, rmin{ fi, fo} — 0.5 and max(s;, s2}, max(o1, 02}, max(gi, g2} < 0.5, 
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so 
ñr(zy) + rmin {ñr (£), ñr (y)} » 0.54052 (TY) pmin{ ff} € Vqiir 
jj (zy) +rmin {ñz (x) ñr (y)} > 054052 (TU) smin( i i} € Vater 
(ry) + 2min Gi (2) Tip (0)) 05-05 — (x9) sts j} € Vdr 
Ar (xy) + max (Ar (z), Ar (y)) < 0.540. = 1 = (£y)max{sı s2} € VAT 
Ar (zy) + max {Az (£), Ar (y)} < 0.50.5 = 1 => (£Y)max{o1,02} € VIAT 
Ar (xy) + max {àr (z), Ar (y)} < 0.540. = 1 = (£Y)max{g g} E VIAF 
Thus A = (a, (ür, Ar, bp, AT, Ar, Ap) (2)) is the neutrosophic cubic (€, € Vq)-sub- 











semigroup of S. 





Theorem 4. A non-empty subset A of a semigroup S is sub-semigroup of S if and 


only if the neutrosophic cubic characteristic function x 4 = uos Nus a i ers XAr Xap) 


is an neutrosophic cubic (E€, E€ Vq)-sub-semigroup of S. 


5. NEUTROSOPHIC CUBIC (a, 3)-LEFT (RESP., RIGHT) IDEALS 


In this section we focus at Neutrosophic Cubic (a, 8)-left (resp., right) Ideals 
with different results. 
Definition 10. A neutrosophic cubic subset A = (x, (Bep, fy, Ar, AT, Ar, AF) (2)) 
of a semigroup S is called the neutrosophic cubic (a, B)-left(resp., right) ideal of 
S, where a,B € {€,q,€ Vq or € Aq} but a Z€ ^q if x € S and t,i,f € 
D{0,1] and s,0,g € [0, 1) such that Y ja4 — (zy) ) 8A (resp. 
(yx) j BA) for all z,y € S. 


Gi, f,5,0,9 Gi f,5,0,9 
(53. fisso, 

A neutrosophic cubic subset A = (x, (Ar, fy, lp, Ar, Ar, Ar) (x)) is neutro- 
sophic cubic (a, 8)-ideal of S, if it is both neutrosophic cubic (a, )-left and neu- 
trosophic cubic (a, 3)-right ideal of S. 


Example 2. Consider a semigroup S = {a,b,c} with the following table, 


abe 
à à à à 
b a a a 
c a a c 


Define a neutrosophic cubic set A= (x, (ftp, gi hes Mr, Ar, Ap) (x)) in S by 


5 m. My lip Ap Ar AF 
a [07,09] [0.8,0.9] [0.7,0.8] 0.2 0.3 04 
b [0.2,0.4] [0.3,0.4] [0.2,0.5] 0.6 0.7 0.9 
c |0.1,0.3] [0.5,0.6] [0.2,0.4] 0.7 05 0.8 


where 
t= (0.01, 0.2] i= (0.4, 0.5] f= [(0.1,0.2] and s = 0.8,0 = 0.7, g = 0.85 


It is easy to verify that A = (x, (Lip, lig, Bip, AT, Ar, AF) (@)) is a neutrosophic cubic 
(a, B)-left ideal of S. 


The following lemma shows that every neutrosophic cubic left (resp., right) ideal 
is a neutrosophic cubic (€, €)-left (resp., right) ideal of S. 
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Lemma 2. A neutrosophic cubic subset A = (x, (ftp, fy, lp, Nr, Ar, Ar) (z)) of 
a semigroup S is neutrosophic cubic left (resp., right) ideal if and only if, for all 
x,y € S and for all t,i, f € D[0,1] and s,0,g € [0, 1) such that 


YTE, T,s,o,g) € A = (zxy) € A (resp., (yx) EA) 


A £L 
(t,4,f,8,0,9) (Ei, f...) 


Theorem 5. Let A = (x, (Ar, fy, lp, Ar, Ar, Ap) (x)) be a neutrosophic cubic 
(a, B)-left (resp., right) ideal of S. Then the set Ag) = {x € $| (p, Ar, He)(2) > 
0 and (Ar, Ar, Ap) (x) < 1} is left (resp., right) ideal of S. 


Theorem 6. Let L be a left (resp., right) ideal of S and let A = (x, (fap, lig. r, AT; Ar, AF) (2)) 
be a neutrosophic cubic subset of S such that 


2 _ fO ifres-L [1 dzesS-L 
Mp (x) = { -05 «EL and 6) = { <05 rcL 
pt " 0 ifzceSsS-L | ]j]1 fee S-L 
ine). = { sis «er 5 9) -1 «05 zcL 
i _ 0 ife«eS—L | ]j]1 fee S-L 


Then i) A = (a, (r, fir; lp, Mr, Ap, Ap) (2)) is the neutrosophic cubic (q, € Vq)- 
left (resp., right) ideal of S. 

ti) A= (x, (ür, By, hp, AT, Ar, Ar) (x)) is the neutrosophic cubic (€, € Vq)-left 
(resp., right) ideal of S. 


Theorem 7. A neutrosophic cubic set A = (x, (ür, lip, hip, Ar, Ar, Ar) (x)) of S 
is the neutrosophic cubic (€, € Vq)-left(resp., right) ideal of S if and only if 
jip (zy) x rmin(fg(xz),0.5) and Mr (ry) € max (Ar (x) ,0.5) 
ip (ay) = rmin(ji; (x) ,0.5) and Aj (xy) € max (Az (x) ,0.5) 
Čr (cy) >= rmin(fip(x),0.5) and Ap (xy) € max (Ap (2) ,0.5) 


Corollary 1. A neutrosophic cubic set A = (x, (ftp, lr, p, Nr; Ar, Ar) (x)) of S 
is the neutrosophic cubic (€, € Vq)-ideal of S if and only if 


jip (wy) = rmin(ňr (x) ,0.5) and Ar (zy) € max (Ar (2), 

jip (zy) x rmin(jip (y),0.5) and Ar (zy) € max (Ar (y) ,0 
Čr (zy) = rmin(ji; (x) ,0.5) and A; (zy) € max (Az (x) ,0.5) 
ip (zy) = rmin(ji; (y),0.5) and A; (xy) € max (Az (y) ,0.5) 
fie (vy) = rmin(fip(z),0.5) and Ap (ry) € max (Ar (x) ,0.5) 
ñr (wy) = rmin(ňp (y) ,0.5) and Ap (zy) € max (Ar (y) ,0.5) 


Theorem 8. Let A = (x, (r, fy, lp, Ar; Ar, AF) (x)) be a neutrosophic cubic 
(€, € Vq)-left ideal and B = (x, (Or, Ùr, Up, Nr, nj, mp) (x)) be a neutrosophic cubic 
(€, € Vq)-right ideal of S. Then A o B is neutrosophic cubic (€,€ Vq)-two sided 
ideal of S. 


Lemma 3. Intersection of neutrosophic cubic (€, € Vq)-two sided ideals is a neu- 
trosophic cubic (€, € Vq)-two sided ideal of S. 
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Remark 1. Let A= (x, (Ip, ij Bp, AT, Ar; Ar) (z)) and B = (x, (Ur, Ur, UF, mp np mp) (2)) 
be neutrosophic cubic (€, € Vq)- ideals of S. Then Ao B € An B. 


Theorem 9. A non-empty subset A of a semigroup S is two sided ideals of S if and 
only if the neutrosophic cubic characteristic function x 4 = [Xd Xu adea Xap) 
is an neutrosophic cubic (€, € Vq)-two sided ideals of S. 


6. NEUTROSOPHIC CUBIC (a, 3)-GENERALIZED BI (RESP., BI)-IDEALS 


Here in this section we study Neutrosophic Cubic (a, 3)-generalized bi (resp., 
bi)-ideals in semigroups. 


Definition 11. A neutrosophic cubic subset A = (x, (Bep, fy, bp, AT; Ar, AF) (2)) 
of a semigroup S is called the neutrosophic cubic (a, B)-generalized bi-ideal of S, 
where a, B € 1€) q,€ Vq or € Aq} but a Z€ ^q if for all x,y,z € S and for all 
fi, ii, fi, t2, i2, f2 € D[0,1] and s1,01, 91, $2, 02, g2 € [0, 1) such that x (¢, 


and 


aA 


f1,41,f1,81,01, g) 


aA => (zyz) ) BA. 


“(ts ie fo 182,02 92) rmin(ti t2 },rmin{ i jo} rmin{ fi fo] max(si ,2},max{o1,02},max{gi,92} 


Definition 12. A neutrosophic cubic (a, 8)-sub-semigroup of A = (x, (fir, fy, bp, AT; Ar, AF) (2)) 
of a semigroup S is called the neutrosophic cubic (a, 3)-bi-ideal of S, where e a, B € 
(€,q,€ Vqor € ^q) but a 4E ^q if for allz, y, z € S and for alli, i1, fa, t2, i2, J2 € 

D|0,1] and s1,01, 91, 2, 02, g2 € [0, 1) such that TE in d. 2,,4:)94 and 


aA => (xyz), 


7 (£a 4 fo,82,02,92) rmin[ ff },rmin{ 7,7 | rmind fi fo ];max(51,52),max(01,03), max(g1,92]) BA. 


Remark 2. Every neutrosophic cubic (a, B)-bi-ideal is an neutrosophic cubic (a, B)- 
generalized bi-ideal of S, but converse is not true. 


Example 3. Consider the semigroup S = {a,b,c,d}. 


292959258 
a a RQA S 
T O D 2 0 
Aa RARA 


a 
b 
c 
d 
A= 


We define neutrosophic cubic set (x, (Ür, ür, Hr, Av, Ar, Ar)(x)) by 


A rle) Arle) Aple)  Ar(zm) Ar(@) Ar (x) 
a [05,08] [04,07] [05,0] 01 03 02 
b ([0.3,0.6] [0.2,0.5] [0.1,05 06 05 06 
c [0.4,0.7] [0.3,0.6] [0.3,0(0 02 04 0.4 
d [01,04] [0.2,0.6] [02,05] 05 O07 05 


Then A = (x, (Bep, fy, lp, Ar; Ar, Ar) (x)) is neutrosophic cubic (€, € Vq)-generalized 
bi-ideal of S but not a neutrosophic cubic (€, € Vq)-bi-ideal of S. 


The following lemma shows that every neutrosophic cubic generalized bi (resp., 
bi) ideal is a neutrosophic cubic (€, €)-generalized bi (resp., bi) ideal of S. 
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Lemma 4. A neutrosophic cubic subset A = (x, (r, Hg, lp, Ar, Ar, Ap) (x)) of a 
semigroup 5 is neutrosophic cubic generalized bi-ideal if and only if for all x,y,z € 5 
and for all t1, 41, fi, ta, t2, fo € D[0, 1] and s1, 01, g1, $2, 02, g2 € [0, 1) such that 


€ A and zig, JEA 


Deo E Oe pe 
(£i f1,81,01,91) 12,12, f2,52,02,92 


=> (zyz) Q2. — "E € A 
(rmin(t1 £2 ] rmin(11 2 ) rmin( f1,f2 },max{s1,s9},max{o1,02},max{g1,92}) 
Corollary 2. A neutrosophic cubic (€, € Vq)-sub-semigroup A = (x, (ftp, fy, lá, AT; Ar, Ar) (2)) 
of a semigroup 5 is neutrosophic cubic bi-ideal if and only if for all x,y,z € S and 
for all t4, i1, fi, te, ta, f2 € D[0, 1] and $1,01,91,52,02, g2 € [0, 1) such that 


€ A and zi, cA 


D ze Ue oa. ee 
(& i f1,81,01,91) £2,212, f2,82,02,92) 


= (ryz) eA 


(rmin(£1 £5 ) ,rmin{ 7 15 ) ,rmin{ Fy, fa }.max{s1,9},max{oy,09},max{g1,99}) 


Theorem 10. Let A = (x, (ür, lp, Ür, Ar; Ar, Ar) (x)) be a neutrosophic cu- 
bic (œ, B)-generalized bi (resp., bi) ideal of S. Then the set Ag, = iv € s| 


(ip, p Hp) (x) + 0 and (Ar, Ar, Ap) (zx) < 1} is generalized bi (resp., bi) ideal of 
S. 


Theorem 11. Let B be a generalized bi (resp., bi) ideal of S and let A = (ax, (fp, lig, hg, Nr, Ar, AF) (x)) 
be a neutrosophic cubic subset of S such that 
pO sl at T eager s 
{ H ie P Hide -{ E T. s 
E i dew TEE SE { 2: dE pn 


Hy (a) 


Rec) = d 


Then i) A = (x, (r, fir; lip, Ar, Ar, Ar) (x)) ds the neutrosophic cubic (q, € Vq)- 
generalized bi (resp., bi) ideal of S. 

ti) A = (x, (pp bp, Ar, Ap Ap)(x)) is the neutrosophic cubic (€,€ Vq)- 
generalized bi (resp., bi) ideal of S. 


Theorem 12. A neutrosophic cubic set A = (x, (Ar, fy, lip, AT, Ar, Ap) (@)) of S 
is the neutrosophic cubic (€, € Vq)-generalized bi (resp., bi) ideal of S if and only 
if 

jp (zyz) = rmin(ňr (x) ñr (2) ,0.5) and Xr (wyz) < max (Ar (x) , Ar (y) 0.5) 
fy (xyz) =  rmin(gr (z), Ar (2) ,0.5) and Ar (xyz) € max (Ar (x) , Xr (y) ,0.5) 
Ar (zyz) =  rmin(fip (x), ñp (2) ,0.5) and Ap (xyz) € max (Ar (x), Ar (y) , 0.5) 
Theorem 13. A non-empty subset A of a semigroup S is generalized bi (resp., 
bi) ideal of S if and only if the neutrosophic cubic characteristic function x 4 = 


(Xs Xxx sd ih Xap Xap) is an neutrosophic cubic (€, € Vq)-generalized bi (resp., 
bi) ideal of S. 


7. NEUTROSOPHIC CUBIC (a, 3)-QUASI IDEALS 


In this section we give the concept of Neutrosophic Cubic (a, 3)-quasi ideals 
particularly Neutrosophic Cubic (€, € Vq)-quasi ideals. We also discuss the relation 
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between Neutrosophic Cubic (€, € Vq)-quasi ideals and other Neutrosophic Cubic 
(a, B)-ideals. 


Definition 13. A neutrosophic cubic set A = (x, (Ür, lp, lip, Ar, Ar, Ar) (2)) of 
S is the neutrosophic cubic (€, € Vq)-quasi ideal of S if it satisfies 





jip (a) = rmin((lro ñr) (2), (ñr o 1r) (x) 0.5) 
Ar(z) < max((Oro Mr) (x), (Ar o Or) (x) , 0.5} 
jix(w) = rmin{(17 0 ñr) (x), (fiz o 17) (2), 05} 
Ar(zx) < max{(0; 0 Ar) (x), (Ar 0 07) (x) , 0.5} 
ür (2) > rmin{(1p o ñp) (2), (ipo lr) (2) ,0.5} 
Ap (x) s max{ 0p o Ap) (x), (Aro Of) (a) ,0.5} 





where 





= 1z=[11], Ir =[11], and0r=0, 0 =0, 0r =0. 





Theorem 14. Let A = (x, (ür, Mr, ür, AT,Àr Ar)(x)) be a neutrosophic cu- 
bic (€,€ Vq)-quasi ideal of S. Then the set Ag, = {x € s|(Ar, Ar Mp)(x) > 


0 and (Ar, Ar, Ap) (x) < 1} is quasi ideal of S. 

Remark 3. Every neutrosophic cubic quasi ideal of S is neutrosophic cubic (€, € 
Vq)-quasi ideal of S. 

Lemma 5. Every neutrosophic cubic (€, € Vq)-left (resp., right) ideal of S is neu- 
trosophic cubic (€, € Vq)-quasi ideal of S. 

Lemma 6. Every neutrosophic cubic (€,€ Vq)-quasi ideal of S is neutrosophic 
cubic (€, € Vq)-bi ideal of S. 


Theorem 15. A non-empty subset A of a semigroup S is quasi ideal of S if and only 
if the neutrosophic cubic characteristic function x 4 — Los XG Maa a Ao Xar) 
is an neutrosophic cubic (€,€ Vq)-quasi ideal of S. 


8. NEUTROSOPHIC CUBIC (a, B)-INTERIOR IDEALS 
Here we study Neutrosophic Cubic (o, 3)-interior ideals with different results. 


Definition 14. A neutrosophic cubic subset A = (x, (ür, fiz, lp, Ar; Ar, Ar) (2)) 
of a semigroup S is called the neutrosophic cubic (a, B)-interior ideal of S, where 
a, B € (€,q,€ Vq or € Ag} but a ZE ^q if for all x,a,z € S and for all Tife 
D[0,1] and s,0,g € [0, 1) such that 


UTI, 7.5, ,g) 4 and => (242) 67 F,s,0,9) BA. 


Example 4. Consider the semigroup S = {a,b,c,d}. 


a b c d 
à à à à Gà 
baaaa 
c aaa b 
d aa bc 
We define neutrosophic cubic subset A = (x, (lup, lg, lip, Mr, Ap, Ap) (2)) by 
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A jp(z) Arle) fpl)  AMr(zm) Ar(z) Ar (a) 
a [0.7,0.9] [0.6,0.8] [0.7,0.8] 01 O02 0.3 
b [0.4,0.5] [02,04] [03,05] 04 05 06 
c [05,0.6] [0.3,0.5] [05,06] 03 O04 05 
d 0.4,0.5] [0.2,0.3] [0.4,05] 04 05 06 


Then A = (x, (ür, fy, lp, AT, Ar, Ar) (x)) is neutrosophic cubic (€ Vq)-interior 
ideal of S. 

The following lemma shows that every neutrosophic cubic interior ideal is a 
neutrosophic cubic (€, €)-interior ideal of S. 
Lemma 7. A neutrosophic cubic subset A = (x, (Ür, lg, lp, Ar, Ar, Ap) (x)) of a 
semigroup S is neutrosophic cubic interior ideal if and only if for all z,a,z € 5 
and for all t,i, f € D[0, 1] and s,0,g € [0, 1) such that 


€ A and => (zaz)( € A. 


UET f sso.) t,i, f,s,0,9) 
Theorem 16. Let A = (x, (ür, Ar, Ür, AT,Àr, Ar)(x)) be a neutrosophic cu- 
bic (a, B)-interior ideal of S. Then the set Ag, = {x € s| (Mp, Ar ip )(x) > 
0 and (Ar, Ar, Ap) (x) < 1} is interior ideal of S. 
Theorem 17. Let I be a interior ideal of S and let A = (x, (fp, Ur, hp, Nr; Ar, AF) (2)) 
be a neutrosophic cubic subset of S such that 


2 | [0 d$xzes-I _f 1 dzesS-I 
E |. f 0 idzes-I _f 1 izeS-I 
" = fO ifres-I _f 1 #ees-I 
[ip (2) = { E05 wed and Mei) -1 «05 zet 


Then i) A = (a, (ftp, fy, fie, A; Apr, Ap) (x)) is the neutrosophic cubic (q, € Vq)- 
interior ideal of S. 

ti) A = (x, (Ür, ür flip, Ar, Ar, Ar)(x)) is the neutrosophic cubic (€,€ Vq)- 
interior ideal of S. 


Theorem 18. A neutrosophic cubic set A= (x, (fir, Ur, hg, Ar, Ar, Ae) (x)) of S 
is the neutrosophic cubic (€, € Vq)-interior ideal of S if and only if 


jip (waz) > rmin(fir (a) ,0.5) and Ar (waz) < max (Ar (a) ,0.5) 
Ür (zaz) rmin({i; (a) ,03) and A; (waz) € max (Ar (a) ,0.5) 
Lip (zaz) rmin({ip (a) ,0.5) and Ap (waz) € max (Ar (a) , 0.5) 


Corollary 3. Every neutrosophic cubic (€,€ Vq)-ideal is an neutrosophic cubic 
(€, € Vq)-interior ideal of S but converse is not true. 


= 
uc 


Example 5. In Example 4,the neutrosophic cubic subset A = (x, (ip, lip, kp, Ar, Ar, AF) (2)) 
of S is neutrosophic cubic (€ Vq)-interior ideal of S but it is not neutrosophic cubic 

(€ Vq)-ideal of S. Since??? 

Theorem 19. A non-empty subset A of a semigroup S is interior ideal of S if and 

only if the neutrosophic cubic characteristic function x 4 = (Xir? Xia op XA Xar) 

is an neutrosophic cubic (€, € Vq)-interior ideal of S. 
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9. NEUTROSOPHIC CUBIC (a, 3) SEMIPRIME/PRIME IDEALS 


In this last section we provide some results on Neutrosophic Cubic (a, 8) semi- 
prime/prime ideals of semigroups. 


Definition 15. A neutrosophic cubic subset A = (x, (ür, Ar, ip, AT, Ar, AF) (2)) 
of a semigroup S is called the neutrosophic cubic (a, B)-semiprime ideal of S, where 
a, bB € (€,q,€ Vq or € ^q] but a Z€ ^q if for all x € S and for all Tife 
D[0,1] and s,0,g € [0, 1) such that 


2 ~ 
SC ogy = (2) (77,2,0.9) BA. 


Definition 16. A neutrosophic cubic subset A = (x, (ür, Ar, ip, AT, Ar, Ar) (2)) 
of a semigroup S is called the neutrosophic cubic (a, B)-prime ideal of S, where 
o,B € (€,q,€ Vq or € Aq) but a #€ ^q if for all x,y € S and for all t,i,f € 
D|0, 1] and s,0,g € [0, 1) such that 


(29) (£7 F,s,0,9) 4 = (E)E F,s,0,9) PA Or Y) (zz...) PA 


The following lemma shows that every neutrosophic cubic semiprime (resp., 
prime) ideal is a neutrosophic cubic (€, €)-semiprime (resp., prime) ideal of S. 


Lemma 8. A neutrosophic cubic subset A= (x, (fp, Rig, ge; Ar, Ar; AF) (2)) of a 
semigroup S is neutrosophic cubic semiprime (resp., prime) ideal if and only if for 
all x € S and for all t,i, f € D[0,1] and s,0,g € [0,1) such that 
2 ~ ~ 
TITI F,s,0,9) E€ A => (©) (7.5.0.9) € A. 
Theorem 20. Let A = (x, (ür, lp Ür, Ar; Ar, Ar) (x)) be a neutrosophic cu- 
bic (a, B)-semiprime (resp., prime) ideal of S. Then the set Ag; = {x € s| 


(p, ür, Up) (2) > 0 and (Ar, Ar, Ap) (z) < 1} is semiprime (resp., prime) ideal of 
S. 


Theorem 21. Let P be a semiprime (resp., prime) ideal of S and let A = (x, (Bop, fy, ip, AT, Àr, Ap) (2)) 
be a neutrosophic cubic subset of S such that 


P _ 0 ifzcs—-P Jed uxee-eP 
Bp(z) = { MOR. “HEP and 6) = { «05 zcP 
oe a 0 ifzcs—-P | ]j]1 ijxcs-P 
H(z) = { Es mop. M 9) -1 «05 zcP 
T _ 0 ifzcs-P | []41 ixzes-P 
üp(r) = { EDU ieee and MG) = { «05 rep 


Then i) A = (x, (pp lip, Ar, Ar, Ar) (x)) ds the neutrosophic cubic (q, € Vq)- 
semiprime (resp., prime) ideal of S. 

ti) A = (zx, (Bop, lip, lip, Nri Ar, Ap) (z)) is the neutrosophic cubic (€,€ Vq)- 
semiprime (resp., prime) ideal of S. 


Theorem 22. A neutrosophic cubic set A = (x, (fp, fy, lip, AT, Ar, Ap) (@)) of S 
is the neutrosophic cubic (€, € Vq)-semiprime (resp., prime) ideal of S if and only 
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if 


IY 


Bip (x°) rmin(jip (x) ,0.5) and Mr (x?) € max (Ar (x) ,0.5) 
fi; (x?) x  rmin(ü; (2) ,0.5) and Az (x?) € max (Az (x) , 0.5) 


Ür (z?) > rmin(ňp (£), 0.5) and Ap (a?) € max (Ar (2) ,0.5) 


Corollary 4. Every neutrosophic cubic (€, € Vq)-prime is an neutrosophic cubic 
(€, € Vq)-semiprime ideal of S but converse is not true. 


Theorem 23. A non-empty subset A of a semigroup S is (€, € Vq)-semiprime 
(resp., prime) ideal of S if and only if the neutrosophic cubic characteristic function 
XA = (Gs Xi Xi Xar Xar Xap) i$ an neutrosophic cubic (€, € Vq)- (€,€ vq)- 
semiprime (resp., prime) ideal of S. 


Conclusion 1. In this paper we study different types of neutrosophic cubic (a, B)- 
ideals of semigroups. In our future study we are focusing at the following points. 
i) To study neutrosophic cubic (€, € Vqi)-ideals of semigroups. 

ii) To study neutrosophic cubic (€.,, Ey Vqs)-ideals of semigroups. 

iii) To define the upper and lower parts of neutrosophic cubic (€, € Vq)-ideals, 
neutrosophic cubic (€, € Vqx)-ideals and neutrosophic cubic (€4, €, Vqs)-ideals of 
semigroups. 

iv) To study the regular and intra-regular semigroups in terms of neutrosophic 
cubic (€, € Vq)-ideals, neutrosophic cubic (€, E€ Vq,)-ideals and neutrosophic cubic 
(Ey, €y Vqs)-ideals. 

v) To study neutrosophic cubic (€,€ Vq)-relations, neutrosophic cubic (€,€ 
Vqi.)-relations and neutrosophic cubic (€, Ey Vqs)-relations. 
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